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Abstract
Urban sustainability comprises a variety of quality-of-life aspects,  such  as meeting human  needs,
protecting natura1  capita1  at local,  regional and national levels,  and ensuring that human  activities
or values are sustained. This paper aims to highlight the intricate relationship between urban
s u s t a i n a b i l i t y  a n d  u r b a n  g r e e n ;  i t  o f f e r s  a  f u n c t i o n a l  t y p o l o g y  o f  u r b a n  g r e e n  spaces t h a t  f o r m s  t h e
b a s i s  f o r  d e t e r m i n i n g  r e l e v a n t  a s s e s s m e n t  c r i t e r i a  a n d  i n d i c a t o r s  t h a t  a r e  crucial  f o r  t h e  e v a l u a t i o n
a n d  m a n a g e m e n t  o f  e x i s t i n g  u r b a n  g r e e n  f a c i l i t i e s ,  m a i n l y  f r o m  a n  economie  p o i n t  o f  v i e w .  T h e s e
i n d i c a t o r s  a r e  s u b d i v i d e d  i n t o  f o u r  d i m e n s i o n s :  t h e  s o c i o - e c o n o m i e  d i m e n s i o n ,  t h e  e n v i r o n m e n t a l
dimension, ,the merit  dimension and the financial dimension. This theoretical framework wik  be
u s e d  f o r  a  s o c i o - e c o n o m i e  a s s e s s m e n t  o f  t h e  q u a l i t y  a n d  a v a i l a b i l i t y  o f  g r e e n  space i n  a  s a m p l e  o f
D u t c h  c i t i e s .  T o  i d e n t i f y  s t r u c t u r a l  p a t t e r n s  i n  t h e  e m p i r i c a l  d a t a  b a s e  o f  t h e s e  c i t i e s ,  f a c t o r - a n a l y t i c
methods wik be deployed to represent common elements in the multidimensional information
gathered by means  of questionnaires and through statistical analysis. Policy-relevant conclusions
w i l l  b e  d r a w n  f r o m  t h i s  i n f o r m a t i o n  a s  wek.
1. Sustainable Cities
In the last century there has been much  interest in public  health in dense urban agglomerations.
As social and medical knowledge about how  diseases spread has developed, urban authorities
have sought to  improve local environments by,  implementing measures controlling sewage and
ensuring a clean water supply in order to reduce  the diffusion of germs and infection. With time,
this trend has led to the creation of polities  consisting of various initiatives in clean air legislation
designed to reduce  local atmospheric pollution. In addition to being concerned with economie
growth, societies have become concerned with the built environment and with shaping nature  in
urban areas in ways they found aesthetically pleasing. Over the century this has led to specific
landscape patterns in the countryside and to the creation of parks and gardens in urban areas.  In
other words, a general  concern for quality of life and sustainability, with a particular focus on the
c i t y ,  h a s  e m e r g e d .  ( G o e d e  e t  a l . ,  2 0 0 1 )
According to the World Commission on Environment and Development’s 1967 definition,
‘sustainable development’ means  meeting the needs  of the present without compromising the
ability of future generations to meet their own needs.  It  involves the interrelationship between
p o v e r t y ,  economie  d e v e l o p m e n t  a n d  t h e  state  o f  t h e  natura1  e n v i r o n m e n t  (Perman  e t  a l . ,  1 9 9 9 ) .
The concept of sustainable development has been interpreted in many  different ways. In recent
debates  and studies three major aspects of sustainable development have been identified:
meeting human  needs,  sustaining or keeping intact natura1  capita1  at local, regional and national
levels,  and ensuring that human  activities or values can  be ‘sustained’. When  we concentrate  on
o n l y  o n e  o f  t h e s e  aspects,  i t  may  h a v e  a  d i f f e r e n t  m e a n i n g .  T h e  r e l a t i o n s h i p  b e t w e e n  s u s t a i n a b l e
d e v e l o p m e n t  a n d  economie  g r o w t h ,  f o r  e x a m p l e ,  can  b e  e x p l a i n e d  i n  d i f f e r e n t  w a y s .  If  ‘ s u s t a i n a b l e
development’ designates, for example, the capacity to manage the maintenance and repair  of
water supplies, drainage systems and power stations, then there are potential complementarities,
since wealthier enterprises and households can  afford  to pay  more for welt functioning and well
maintained infrastructure. But the relationship between economie  growth and sustainable
development may  be different if ‘sustainable development’ refers only to a concern for ecoiogical
sustainability. In this case, economie  growth might cause  a decrease .in  ecological value
(Satterthwaite, 1999). ‘Sustainable development’ may  also  refer to an interest in reducing
ecological disruption or damage and in protecting natura1  capital.  The concept of sustainability is
therefore highly relevant for cities, given that a high proportion of the world’s production,
consumption and waste generation is concentrated  in cities. The cities in OECD countries
c o n s u m e  a p p r o x i m a t e l y  6 0  t o  80  p e r c e n t  o f  t h e  t o t a l  e n e r g y  demand  ( s e e  O E C D ,  1 9 9 5 ) .
Cities, however,  are also  sources of new ideas, techniques and inventions. Jane Jacobs has
recognised the importante of cultural activities for the economie  strength of cities: the wealth of
both cultural and commercial ideas present has an important positive impact on the diverse
economie,  spatial and cultural structure  of a city (Lambooy et al., 1997). Both cultural and
commercial ideas can  lead to new inventions regarding environmental issues and resource use.
A n o t h e r  i m p o r t a n t  a d v a n t a g e  o f  t h e  c i t y  l i e s  i n  i t s  scale  a d v a n t a g e s  a n d  i n  t h e  p o s s i b i l i t y  t o  create
c o n d i t i o n s  f o r  m o r e  efficient  e n e r g y  u s e  w i t h i n  t h e  c i t y .
‘The sustainable city’ is a concept that can  refer to the potential for the urban agglomeration to
ensure environmentally benign city development through focused environmental and energy
initiatives that stimulate a balance between  economie  progress, social equity and environmental
quality (Capello et al., 1999). But urban sustainable development is not merely  a matter of
environmental quality control.  Three main  intersecting forces are essential in a city; these are
social, environmental and economie  forces.  Urban sustainability is related to the interaction
b e t w e e n  t h e s e  t h r e e  forces.
T h e  L o c a l  A g e n d a  2 1 ,  w h i c h  e m e r g e d  f r o m  t h e  U N  c o n f e r e n c e  o n  E n v i r o n m e n t  a n d  D e v e l o p m e n t
i n  R i o  d e  J a n e i r o ,  h a s  s e t  t h e  a g e n d a  f o r  a  w i d e  s p e c t r u m  o f  p o l i c y  a n d  m a n a g e m e n t  i s s u e s  i n  t h e
twenty-first  century. It  has also  broadly assessed the acceptance of sustainability based on the
inseparability of social, environmental (ecological) and economie  issue&  The conference has
c a l l e d  a t t e n t i o n  to  such e n v i r o n m e n t a l  c o n c e r n s  a s  c l i m a t e  c h a n g e ,  b i o l o g i c a l  d i v e r s i t y  a n d  f o r e s t
m a n a g e m e n t  (Cape110  e t  a l . ,  1 9 9 9 ) .
Public  and private decision makers want and need better information about the value  of urban
nature  in order for them to weigh the advantages and disadvantages of human  actions that may
affect the natura1  urban environment (Bingham et al., 1995; Haughton and Hunter,  1994). When
applying economie  theoty to the environment, one must face the task of evaluating non-market
b e n e f i t s  i n  o r d e r  t o  i n c l u d e  t h e m  i n  t h e  general  t h e o r y  a c c o r d i n g  t o  t h e  n o t i o n s  o f  w e l f a r e ,  external
effects and public goods. This leads to the questíon  why people are interested in urban green
spaces from an economie  point of view. An important element in this problem is the scarcity of
g r e e n  spaces.  Goods  a re  sca rce  when  t h e y  a r e  a v a i l a b l e  i n  l i m i t e d  f i n i t e  q u a n t i t i e s  a n d  when  t h e r e
are alternative competing uses for them (Perman  et al., 1999; Edwards-Jones  et al., 2000). The
last century  has witnessed a rise in material  welfare, so that scarcity in an absolute sense has
vanished in many  parts of the world. In the last part  of the twentieth century, however,  a new type
o f  s c a r c i t y  h a s  e m e r g e d ,  t h e  s c a r c i t y  o f  h e a l t h y  e n v i r o n m e n t s  t o  w o r k  a n d  l i v e  i n .  T h i s  n e w  s c a r c i t y
i s  r e f l e c t e d  i n  a  d e c l i n e  i n  a i r ,  w a t e r  a n d  s o i l  q u a l i t y  a s  wel1  a s  i n  a  general  d e c l i n e  i n  b i o d i v e r s i t y .
T h e r e  i s  also  a  n e w  s c e r c i t y  o f  a v a i l a b l e  space f o r  ( u r b a n )  g r e e n  ( G o e d e  e t  a l . ,  2 0 0 1 ) .
This paper presents economie  criteria and indicators that are important for the evaluation of
existing urban green structures  and green spaces.  It is hoped that these criteria and indicators wil1
yield precise  information that wil1  help determine the amount of supply and demand  for the
functions of urban green spaces.  These indicators are part of the EU project ‘Development of
Urban Green Spaces to Improve the Quality of Life in Cities and Urban Regions’ (URGE)‘. This
project wil1  be described briefly in Section  2, which deals with the definition of urban green. After
the presentation of the criteria and indicators, in Section  3, we will focus on one criterion: the
availability of urban green in and directly around cities. With help of factor analytic  methods,
r e l a t i o n s  b e t w e e n  c i t i e s  a n d  t h e  a v a i l a b i l i t y  o f  d i f f e r e n t  categories  o f  u r b a n  g r e e n  w i l l  b e  d e s c r i b e d
in Section  4. The last section  will show the study’s relevante for policy making  and will offer
c o n c l u s i o n s .
2. Definition of Urban Green Space
A clear definition of urban green space  is essential for the creation of economie  indicators for it.
Because this paper is related to the URGE project, the process  of formulating a clear definition
within that project has had a large impact on the definition used in this paper. The aim of the
U R G E  p r o j e c t  i s  t o  i m p r o v e  t h e  f u t u r e  m a n a g e m e n t  o f  g r e e n  spaces i n  c i t i e s  a n d  u r b a n  r e g i o n s  b y
providing methods and procedural guidelines for the inclusion of ecological, social  and economie
factors i n  t h e  process  o f  u r b a n  p l a n n i n g  a n d  m a i n t e n a n c e .
In the URGE project, urban green spaces are considered an important contributing factor in the
sustainable development of cities. The research group has recognised the potential for green
spaces to improve the quality of urban life. They are, however,  aware that this potential is not
being realised, since current management practices  are sub-optimal. The project therefore
i n c l u d e s  t h e  e l a b o r a t i o n  a n d  t e s t i n g  o f  a n  i n t e r d i s c i p l i n a r y  catalogue  o f  m e t h o d s  a n d  m e a s u r e s  f o r
urban management, based on experiences from various European cities (URGE, 2001).
Ecoiogists, economists, social  sclentists and planners formulated the definition  used in the URGE
p r o j e c t .  T h e y  a g r e e d  o n  t h e  f o l l o w i n g  d e f i n i t i o n :
By urban green spaces  we understand  public and private open spaces  in urban areas,
primarily covered by vegetation,  which are directly  (e.g. active  or passive recreafion)  or
indirectly  ( e . g .  positive  influence  o n  the  u r b a n  e n v i r o n m e n t )  a v a i l a b l e  f o r  the  users.
Green areas can  be privately owned or an entrance  fee can  be charged  for access  to them (such
a s  i s  t h e  c a s e  f o r  b o t a n i c a 1  g a r d e n s  e t c . ) ,  a s  l o n g  a s  t h e y  a r e  a v a i l a b l e  f o r  p u b l i c  u s e .  S i n c e  U R G E
plans mainly for the residents of a city, tourist use is not relevant for URGE.  The colour (i.e. urban
blue,  urban brown, etc.) is also  essentially irrelevant. Their importante lies in public access  to
’ The project is funded under Key Action  4: ‘The City of Tomorrow and Cultural  Heritage’ of the Programme
‘ E n e r g y ,  E n v i r o n m e n t  a n d  S u s t a i n a b l e  D e v e l o p m e n t ’  o f  t h e  5 ”  F r a m e w o r k  P r o g r a m m e  o f  t h e  E u r o p e a n
Union.
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them. Cemeteries and allotments are excluded. These could, however,  be considered if they are
mainly used as parks or recreation areas.  Trees in streets and other smal1  green features are
g e n e r a l l y  e x c l u d e d  ( t h e y  a r e  n o t  g r e e n  “space”), b u t  may  b e  r e g a r d e d  o n  a  c i t y  scale a s  p a r t  o f  t h e
green structure  (URGE, 2001).
T h e  d e f i n i t i o n  o f  u r b a n  g r e e n  spaces u s e d  i n  t h i s  p a p e r  i s  l a r g e l y  t h e  s a m e  a s  t h e  U R G E  d e f ï n i t i o n
a s  m e n t i o n e d  b e f o r e .  T h e  r e l a t i o n  b e t w e e n  u r b a n  s u s t a i n a b i l i t y  a n d  u r b a n  g r e e n  spaces o n  w h i c h
we are focussing in this paper makes it necessary to expand the definition somewhat. In addition
t o  w h a t  i s  i n c l u d e d  i n  t h e  U R G E  d e f i n i t i o n ,  t h i s  p a p e r  also  r e f e r s  t o  natura1  areas a n d  f o r e s t s  w i t h i n
the boundaries of the municipality when  using the term ‘urban green spaces’.  When  we focus on
the availability of urban green, we also  include recreation areas,  both for daily recreational
activities and for longer  stays. We think that these functions and activities all  contribute  to urban
s u s t a i n a b i l i t y  a n d  t o  t h e  q u a l i t y  o f  l i f e  i n  t h e  c i t y .
3. Economie  Indicators
A genera/ framework
Economie  indicators and criteria can  be very useful for evaluating urban green spaces.  An
evaluation starts with the formulation of criteria that determine functions of urban green spaces.
C r i t e r i a  can  b e  m e a s u r e d  w i t h  t h e  h e l p  o f  i n d i c a t o r s .  I n d i c a t o r s  a r e  p i e c e s  o f  i n f o r m a t i o n  d e s i g n e d
to communicate  complex messages in a simplified, (quasi-) quantitative manner so that progress
in the field of decision-making  can  be measured (Rotmans, 1997). indicators can  be measured
with the help of necessary input. This necessary input consists of data that must be collected  by,
f o r  e x a m p l e ,  s t a t i s t i c a l  a n a l y s i s  o r  q u a n t i t a t i v e  a n d  q u a l i t a t i v e  s u r v e y s .
L
Availability Function
f! A e s t h e t i c  F u n c t i o n
\ - 1 Safety Function I
Figure 1:  Four economie dimensions on urban green spaces  with theìr criteria
s o u r c e :  R o d e n b u r g  e t  a l . ,  2 0 0 2
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To evaluate the urban green spaces from an economie  point of view, we have classified the
functions into four economie  dimensions. These are, successively, the socio-economie dimension,
t h e  e n v i r o n m e n t a l  d i m e n s i o n ,  t h e  merit  d i m e n s i o n  a n d  t h e  f i n a n c i a l  d i m e n s i o n  ( s e e  F i g u r e  1 ) .
T h e  s o c i o - e c o n o m i e  d i m e n s i o n  c o n t a i n s  t h e  f u n c t i o n s  t h a t  h a v e  a n  i m p a c t  o n  w e l f a r e  a n d  q u a l i t y
of urban life,  such as the employment function or the education function. The environmental
dimension refers to scarcity elements that are linked to the physical surroundings and the
e n v i r o n m e n t ,  such a s  t h e  r e g u l a t i o n  f u n c t i o n .  T h e  merit  d i m e n s i o n  s h o w s  t h e  v i r t u e  o f  u r b a n  g r e e n
to the residents. It concerns external  effects that are useful to  visitors, such as the barrier function,
which occurs when  vegetation works as a windbreak or noise barrier. The financial dimension is
related to the way urban green is financed and the importante  of urban green to the local
authorities (Rodenburg et al., 2002). In the next part of this section,  the four dimensions will be
d e s c r i b e d  i n  f u r t h e r  d e t a i l  a n d  t h e i r  c r i t e r i a  a n d  i n d i c a t o r s  w i l l  b e  s h o w n .
Socio-economie dimension
The socio-economie dimension consists of utilisation, production, employment and education
functions. These functions all  have an impact on the socio-economie quality of urban life and are
measured by means  of six criteria (see Table 1). There are many  ways to indicate  these criteria. In
this paper we have selected  some of these indicators. More detailed information and additional
indicators can  be found in the URGE proiect’s  main  report  on economie  indicators (Goede et al..
2001).
Table 1: Criteria and Indicators of the Socio-Economie dimension
Criteria
A v a i l a b i l i t y
Indicators
l A r e a  o f  u r b a n  g r e e n  space p e r  r e s i d e n t
* N u m b e r  o f  v i s i t o r s  o f  u r b a n  g r e e n  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  u r b a n
p o p u l a t i o n
Accessibility
Multi-
f u n c t i o n a l i t y
l N u m b e r  o f  r e s i d e n c e s  w i t h i n  a  m a x i m u m  walking  d i s t a n c e  o f  1 5  m i n u t e s
o r  1 0 0 0  m e t e r s  f r o m  t h e  u r b a n  g r e e n  space
l N u m b e r  o f  e n t r a n c e s  t o  u r b a n  g r e e n  spaces,  r e l a t e d  t o  t h e  o u t l i n e  o f  t h e
park
. N u m b e r  o f  p e r m a n e n t  f u n c t i o n s ,  r e l a t e d  t o  t h e  t o t a l  a r e a  o f  t h e  p a r k
l I n t e n s i t y  o f  e x e r c i s e d  p e r m a n e n t  f u n c t i o n s ,  r e l a t e d  t o  t h e  t o t a l  a r e a  o f  t h e
park
P r o d u c t i o n
E m o l o v m e n t
l N u m b e r  o f  products d e l i v e r e d  b y  u r b a n  g r e e n  space p e r  km2  u r b a n
g r e e n  space
l Number of “green” jobs per km*  urban green space
l C o n t r i b u t i o n  o f  t h e  salary costs o f  “ g r e e n ”  j o b s  t o  u r b a n  income
E d u c a t i o n l A r e a  o f  c h i l d r e n ’ s  f a r m s  i n  t h e  c i t y  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  a r e a  o f
t h e  c i t y
The first set of socio-economie criteria for urban green spaces is related to the ways urban green
spaces are utilised, one of the most important reasons for their development. Urban green spaces
are extremely suitable for a large number of types of recreation. This multi-functionality is of
great importante;  the number of users for each  of the different types of recreation could indicate
the green area’s success  rate.  The natura1  and cultural environment must be of high quality in
order to be visited continually and successfuliy. Issues of accessibility and availability are
therefore of vital  importante.  These issues include the distance to and accessibility of the area
through, for example, infrastructure  or public transport (Stanners et el.,  1995).  Another criterion for
the socio-economie function of urban green spaces is production: a green space might deliver
products such  as wood or fruits. One can  also  think of compost and energy as results of urban
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g r e e n  p r o d u c t i o n .  Employment  i s  i m p o r t a n t  f o r  t h e  d e v e l o p m e n t ,  m a i n t e n a n c e  a n d  g o v e r n a n c e  o f
the area. Furthermore, employment is required by the facilities that are attracted by urban green
space, such as catering. The final  socio-economie criterion of urban green space is education.
Urban green spaces - especially places  such as schoot gardens and children’s farms - play an
i m p o r t a n t  r o l e  i n  t h e  basic  e d u c a t i o n  o f  s c h o o l c h i l d r e n  w i t h  regard  t o  t h e  e n v i r o n m e n t  a n d  nature.
U r b a n  g r e e n  spaces such a s  b o t a n i c a 1  g a r d e n s  p l a y  a n  e s p e c i a l l y  i m p o r t a n t  r o l e  i n  e d u c a t i o n .
Environmental dimension
The environmental dimension consists of functions that are linked to the surroundings and the
environment: the regulation and preservation functions. The criteria in the environmental
d i m e n s i o n  can  b e  m e a s u r e d  b y  means  o f  t h e  i n d i c a t o r s  p r e s e n t e d  i n  T a b l e  2  ( G o e d e  e t  a l . ,  2 0 0 1 ) .
Table 2: Criteria and Indicators of the Environmental dimension
Criteria
R e q u l a t i o n
Indicators
l A m o u n t  o f  p o l l u t i o n  i n  t h e  air/around  t h e  p a r k  c o m p a r e d  t o  a n  a r e a  w i t h
n o  u r b a n  g r e e n  spaces i n  t h e  n e i g h b o u r h o o d ,  w i t h  regard  t o  t h e  size  o f
t h e  a r e a .
Preservation
0 A m o u n t  o f  m a s s i v e  v e g e t a t i o n  i n  t h e  u r b a n  g r e e n  a r e a  c o n c e r n e d
l Annual discounted future savings of costs for protection of urban
w i l d l i f e  a n d  u r b a n  r e s o u r c e s  p e r  km2  u r b a n  g r e e n  s p a c e
l P r e s e n c e  o f  b o t a n i c a 1  g a r d e n s l c h i l d r e n ’ s  f a r m s  r e l a t e d  t o  t h e  t o t a l  a r e a
o f  t h e  c i t y .
U r b a n  g r e e n  s p a c e  m o d e r a t e s  t h e  i m p a c t  o f  human  a c t i v i t i e s  b y ,  f o r  e x a m p l e ,  a b s o r b i n g  p o l l u t a n t s
a n d  r e l e a s i n g  o x y g e n  ( H o u g h ,  1 9 8 4 ) .  D u e  t o  t h i s  p u r i t ï c a t i o n  a b i l i t y  s o m e  e n v i r o n m e n t a l  p r o b l e m s
can  be reduced and others prevented. In general  this is called the regulation function of urban
green spaces.
The second  function of the environmental perspective is the preservation function. Urban green
spaces presetve the local natura1  and cultural heritage, because they provide,  on a local scale,
habitats for a diversity of urban wildlife (such as birds and insects)  and conserve  a diversity of
urban resources (such as trees and plants).  The presence of green is a pre-condition for
sustainable development (Priemus, 1999) that meets  the needs  of today’s generation without
c o m p r o m i s i n g  t h e  a b i l i t y  o f  f u t u r e  g e n e r a t i o n s  t o  m e e t  t h e i r  o w n  needs  ( B o y d ,  1 9 9 7 ) .
Merit  dimension
The merit  dimension is a collection of aesthetic, substitution, barrier and safety functions. The
functions are usually related to  external  effects and they benefit  the quality of urban life for the
different user groups of urban green spaces.  A selection of the indicators is shown in Table 3
( G o e d e  e t  a l . ,  2 0 0 1 )
Table 3: Criteria and Indicators of the Merit  dimension
Criteria Indicators
l Price  a n d  r e n t  d i f f e r e n c e s  b e t w e e n  h o u s e s l c o m p a n i e s  w i t h  a n d  w i t h o u t  a n
Aesthetic u r b a n  g r e e n  s p a c e  i n  t h e  n e i g h b o u r h o o d
l Average  h o u s e h o l d  income  a r o u n d  u r b a n  g r e e n  s p a c e  a s  a  p e r c e n t a g e  o f  t h e
average  urban income
l Price  a n d  r e n t  d i f f e r e n c e s  b e t w e e n  houses/companies  w i t h  a n d  w i t h o u t
S u b s t i t u t i o n gardenslbalconies
l N u m b e r  o f  captive  v i s i t o r s  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  n u m b e r  o f  v i s i t o r s  o f
t h e  u r b a n  g r e e n  s p a c e t
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Barrier
Safetv
l N u m b e r  o f  t r e e s  a n d  t h e i r  size  i n  t h e  u r b a n  g r e e n  s p a c e  r e l a t e d  t o  t h e  t o t a l
a r e a  o f  t h e  u r b a n  g r e e n  s p a c e
l N o i s e  leve1  i n  t h e  u r b a n  g r e e n  s p a c e  c o m p a r e d  t o  t h e  n o i s e  leve1  o u t s i d e  t h e
park
l Annual number of incidents in the park compared to the annual number of
u r b a n  i n c i d e n t s
l Annual costs of crime prevention and control  for the urban green compared to
t h e  t o t a l  c o s t s  o f  c r i m e  p r e v e n t i o n  i n  t h e  c i t y
In our discussion of the merit  functions we have assumed that urban green spaces are beautiful
and therefore have aesthetic appeal. The presence of urban green spaces in a city increases the
quality of life.  This occurs not only because of their beauty, but also  because the aesthetic quality
of urban green spaces enables people to orient themselves in space and time.  Urban green
spaces give neighbourhoods their own identities, making  them more attractive  to live in. Urban
g r e e n  spaces can  a d d i t i o n a l l y  b e  s e e n  a s  a  c o m p e n s a t i o n  f o r  l o w - q u a l i t y  areas.
In general,  city parks are places  of peace and quiet. This is because urban green spaces have a
barrier function; they provide  a barrier to noise and can  function as a visual  screen (Dole, 1989).
This is especially the case when  urban green areas function as buffer zones between parts of the
city. Trees’ ability to serve as windbreaks and to provide  camouflage also  increases the quality of
n e i g h b o u r h o o d s .
The third important element in the merit  dimension of urban green spaces is their substitution
function. Urban green spaces can  be seen as an alternative that compensates for shortcomings in
other fields. If  people don?  have the opportunity to  carry out  the activities they perform in urban
green spaces elsewhere, they are called ‘captive  users’. An example of a captive  user is someone
who  c a n n o t  afford  t o  join  a  s p o r t i n g  c l u b  a n d  t h e r e f o r e  goes jogging  i n  t h e  p a r k .
The final  element of the merit  dimension has to do with safety. This can  be seen from a positive
and a negative perspective. The positive effect of urban green spaces is that they provide  safe
play space for children (Jacobs,  1961),  which can  reduce  accidents  by causing fewer children to
play on roads or in other unsafe areas.  However,  urban green spaces can  also  be a source of
c r i m e  a n d  can  t h e r e f o r e  b e  u n s a f e ,  e s p e c i a l l y  a t  n i g h t .
Financial dimension
The fourth and final  economie  dimension of urban green spaces is their financial dimension. The
financial dimension consists of public authorities and the finance function. These functions are
i m p o r t a n t  t o  g o v e r n m e n t  a u t h o r i t i e s  a n d  i n v e s t m e n t  p a r t n e r s .  A  s e l e c t i o n  o f  t h e  i n d i c a t o r s  r e l a t e d
t o  t h e s e  c r i t e r i a  a r e  s h o w n  i n  T a b l e  4  ( G o e d e  e t  a l . ,  2 0 0 1 ) .
Table 4: Criteria and Indicators of the Financial dimension
1 Criteria Indicators
l N u m b e r  o f  h o u r s  p l a n n e d l s p e n t  o n  u r b a n  g r e e n  p o l i c y  a s  a
Public p e r c e n t a g e  o f  t h e  t o t a l  n u m b e r  o f  h o u r s  planned/spent  o n  u r b a n
a u t h o r i t i e s
p o l i c y
0 B u d g e t  f o r  u r b a n  g r e e n  spaces a s  a  p e r c e n t a g e  o f  t h e  t o t a l  u r b a n
b u d g e t
l A l t e r n a t i v e  w a y s  o f  f i n a n c i n g
l A m o u n t  o f  budgeunumber  o f  e x p e n d i t u r e s  f o r  d e v e l o p m e n t ,
F i n a n c e m a i n t e n a n c e  a n d  r e v i t a l i s a t i o n  p e r  km2  u r b a n  g r e e n  s p a c e  ( p u b l i c  o r
p r i v a t e )
l A n n u a l  income  d e r i v e d  f r o m  a n  entrance  f e e  f o r  t h e  g r e e n  a r e a
By public authorities, we mean  the green area’s position on the priority list or agenda of policy
m a k e r s  o r  p u b l i c  u r b a n  a u t h o r i t i e s .  A l t h o u g h  t h i s  m i g h t  i n i t i a l l y  b e  a  n e g a t i v e  i n d i c a t i o n  ( m o s t  often
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cases are only discussed  after  problems have been detected), we assume that this ultimately has
a positive influence on urban green spaces.  The more attention is paid to urban green spaces in
urban polities,  the more funding wik  be budgeted for urban green spaces,  and the higher  the
q u a l i t y  o f  u r b a n  l i f e  will  b e .  T h e  f inance  f u n c t i o n  o f  u r b a n  g r e e n  spaces i s  e s s e n t i a l ,  s i n c e  m o n e y
i s  n e e d e d  t o  d e v e l o p  a n d  m a i n t a i n  t h e m .  T h e r e  a r e  d i f f e r e n t  w a y s  t o  f i n a n c e  a n  u r b a n  g r e e n  a r e a .
One method is private financing, such  as sponsoring, but there are also  public-private
p a r t n e r s h i p s .
4 . A Multidimensional Assessment of Urban Green in Dutch cities
Data base
T h i s  p a p e r  focuses o n  o n e  o f  t h e  c r i t e r i a  o f  t h e  s o c i o - e c o n o m i e  d i m e n s i o n ,  t h e  a v a i l a b i l i t y  c r i t e r i o n .
This approach implies that the larger the area of usable urban green space available to
households, the better it is for health, privacy, recreation and development. In addition, the lower
the density of residential use, the better (OECD, 1978). The amount of green in the city can  be
related to the number of inhabitants of the city and to size  of the built up area. This gives some
i n f o r m a t i o n  a b o u t  t h e  real  a v a i l a b i l i t y  o f  g r e e n  s p a c e  i n  t h e  c i t y .  T h e  n u m b e r  o f  v i s i t o r s  c o m p a r e d
with the amount of green space could indicate  the extent of the inhabitants’ need for urban green
spaces and couid perhaps tel1  something about the successfulness of urban management or the
supply of urban green space. Unfortunately it was not possible to get sufficient  information about
the number of visitors to  urban green spaces for the purposes of this study. This section  will
t h e r e f o r e  o n l y  d e a l  w i t h  t h e  a v a i l a b i l i t y  o f  u r b a n  g r e e n  t o  t h e  i n h a b i t a n t s  o f  t h e  c i t y .
A large amount of data from Statistics  Netherlands (Statistics Nehterlands, 2002) was used for the
economie  assessment of the Dutch cities. For 24 different municipalities’  around 16 variables
concerning land use were used, as welt as 16 demographic variables. The variables concerning
l a n d  u s e  w e r e  e s p e c i a l l y  i m p o r t a n t  f o r  t h e  a n a l y s i s .
Most of the cities were selected  according to the number of inhabitants, with a minimum of
1 0 0 . 0 0 0 .  A  f e w  m u n i c i p a l i t i e s  h a v e  f e w e r  p e o p l e  w i t h i n  t h e i r  b o r d e r s ,  b u t  r e l a t e d  t o  t h e i r  province
or region they are considered a ‘big city’ in terms of regional functions and facilities. Middelburg,
f o r  e x a m p l e ,  h a s  o n l y  4 4 . 9 2 0  i n h a b i t a n t s  b u t  i s  t h e  b i g g e s t  c i t y  f r o m  t h e  S o u t h - w e s t e r n  province  o f
Zeeland. The twenty-four cities can  be divided into four groups: Big cities (4)  New cities (4).
P e r i p h e r a l  c i t i e s  ( 8 )  a n d  I n t e r m e d i a t e  c i t i e s  ( 8 )  ( S e e  T a b l e  5 ) .
Table 5: Four groups of cities
L e i d e n
N i j m e g e n
T i l b u r g
Z w o l l e
M i d d e l b u r g
R o e r m o n d
E n s c h e d e
G r o n i n g e n
M a a s t r i c h t
T h e  b i g  c i t i e s  a r e  r e l a t i v e l y  o l d ;  t h e y  a r e  l o c a t e d  i n  t h e  R a n d s t a d ,  t h e  m o s t  u r b a n i s e d  r e g i o n  o f  T h e
Netherlands. They have the highest population and housing density. A high percentage of the
residents of these cities are ethnic minorities, and the average  amount of disposable income  is
rather  l o w  i n  t h e s e  areas.  T h i s  i s  often  combined  w i t h  a  h i g h  u n e m p l o y m e n t  rate.
’ Statistics  Netherlands provides  data about municipalities. This implies that in some cases not only  are
cities taken into account, but also  smaller villages  that are administratively related.
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example, pressure on the housing market in the big city. There are also  people who  prefer not to
live in big cities but who want to live near them because of their work. There are some significant
d i f f e r e n c e s  b e t w e e n  t h e  b i g  a n d  t h e  n e w  c i t i e s .  T h e  p o p u l a t i o n  o f  t h e  n e w  c i t i e s  i s  r e l a t i v e l y  y o u n g ,
w i t h  many  c h i l d r e n  u n d e r  1 5  a n d  f e w  p e o p l e  o l d e r  t h a n  6 0 .  T h e  u n e m p l o y m e n t  rate  i s  very l o w  i n
t h e  n e w  c i t i e s  a n d  t h e  i n c o m e  levels  a r e  r e l a t i v e l y  h i g h .  T h e  h o u s i n g  a n d  p o p u l a t i o n  d e n s i t i e s  a r e
much  l o w e r  i n  t h e  n e w  c i t i e s  t h a n  i n  t h e  b i g  c i t i e s .
The intermediate cities show intermediate scores for the different variables shown in Table 6,
although the income per inhabitant and the income per household are quite  high. The
u n e m p l o y m e n t  rate  a n d  t h e  p e r c e n t a g e  o f  e t h n i c  m i n o r i t i e s  a r e  r e l a t i v e l y  l o w .
T h e  p e r i p h e r a l  c i t i e s  a r e  often  s m a l l e r  c i t i e s  s i t u a t e d  i n  p e r i p h e r a l  areas w i t h  a n  i m p o r t a n t  r e g i o n a l
f u n c t i o n .  T h e y  a r e  t h e  b i g g e s t  c i t y  o r  s o m e t i m e s  t h e  o n l y  c i t y  w i t h i n  t h e i r  r e g i o n .  B e c a u s e  t h e y  a r e
situated in peripheral areas,  their housing and population densities are iow.  These cities often
have a smaller percentage of ethnic minorities and a larger number of elderly than other cities.
T h e i r  u n e m p l o y m e n t  rates a r e  very h i g h  a n d  t h e  d i s p o s a b l e  i n c o m e s  a r e  l o w  ( s e e  T a b l e  6 ) .
Table 6: Socio-economie variables per city group
V a r i a b l e s
% booulation  60+
B i g  c i t i e s New cities Intermediate Peripheral
cities cities
I 18.0 ' 1 4 . 1 1 5 . 5 1 6 . 9
1
-I
% PoPulation  15
%  f o r e i g n e r s
Average  s p e n d a b l e
i n c o m e  p e r  h o u s e h o l d
( E u r o )
Average  s p e n d a b l e
i n c o m e  p e r  i n h a b i t a n t
( E u r o )
U n e m p l o y m e n t  rate
P o p u l a t i o n  d e n s i t y
H o u s i n g  d e n s i t y
16.2 20.9 18.8 16.8
11.3 5.7 4.4 3.9
19675 24450 22100 20575
9675 9900 9588 9075
7.0 4.3 5 . 1 8 . 1
4392 1806 2036 1227
2110 729 868 543
Source: Statistics  Netherlands (CBS)
A large amount of data was available for each  of these cities. These data have been used to
p e r f o r m  a  f a c t o r  a n a l y s i s .
The use  of factor analysis
Factor analysis is a statistical approach that can  be used to analyse interrelationships between a
large number of variables and to explain these variables in terms of their common underlying
dimensions. The objective  is to fïnd  a way of condensing the information contained  in a number of
original variables into a smaller set of variates (factors)  with a minimum loss of information. This
s m a l l e r  n u m b e r  o f  factors i s  often  e a s i e r  t o  i n t e r p r e t  t h a n  t h e  o r i g i n a l  s e t  o f  v a r i a b l e s .
With help of factor analysis, separate dimensions of the structure  can  be identifled and the extent
to which each  variable is explained by each  dimension can  be determined. Then the data can  be
reduced and summarised. Factor analysis derives underlying dimensions that, when  interpreted,
describe the data in a smaller number of concepts,  thereby summarising the data. Data reduction
can  b e  a c h i e v e d  b y  c a l c u l a t i n g  s c o r e s  f o r  each  u n d e r l y i n g  d i m e n s i o n  a n d  s u b s t i t u t i n g  t h e m  f o r  t h e
o r i g i n a l  v a r i a b l e s  ( H a i r ,  1 9 9 8 ) .
The factors themselves must be mutually independent. Because orthogonal vectors are
independent and uncorrelated, the factors are offen  determined so that they can  be represented
as orthogonal  vectors.  Factor analysis is an interdependence technique in which all  variables are
considered as each  relates to all  others, and the concept of the variate,  ,the  linear composite  of
v a r i a b l e s ,  i s  e m p l o y e d  ( H a i r ,  1 9 9 8 ) .
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I n  t h i s  p a p e r  w e  u s e  principal  component  ana lys is ,  w h i c h  t r a n s f o r m s  t h e  s e t  o f  o r i g i n a l l y  m u t u a l l y
c o r r e l a t e d  v a r i a b l e s  i n t o  a  n e w  s e t  o f  i n d e p e n d e n t  v a r i a b l e s .  It  i s  a  n o n - s t o c h a s t i c  a p p r o a c h  a n d  i t
only deals with the common variante of the original variables. It first derives the first factor or the
first principal component, which is supposed to account for the greatest part of the common
variante.  The second factor is supposed to account for the next greatest part of the common
variante,  and so on. A minimum part of the common variante  is set, and factors below this critical
leve1  a r e  e l i m i n a t e d .
For this factor analysis three groups of data were used. One group contains demographic data
such as the number of inhabitants, amount of disposable income  per inhabitant, population
d e n s i t y ,  e t c . ,  w h i l e  t h e  s e c o n d  g r o u p  c o n t a i n s  d a t a  c o n c e r n i n g  l a n d  u s e  i n  a n d  d i r e c t l y  a r o u n d  t h e
city such  as recreational use, infrastructure,  or forest. The third group contains data about the
‘green areas’  in and directly around the city, such  as sporting areas or urban green spaces (See
appendix I and II  for the data used). For the last two  groups a factor analysis has been performed,
w h i c h  w i l l  b e  discussed  i n  t h e  n e x t  p a r t  o f  t h i s  p a p e r .
Statistics  N e t h e r l a n d s  g a t h e r e d  t h e  l a n d  u s e  d a t a  w i t h  t h e  h e l p  o f  a e r i a l  p h o t o s  a n d  c i t y  m a p s .  T h e
d i f f e r e n t  categories  o f  l a n d  u s e  a r e  defined  i n  t h e  s a m e  w a y  f o r  each  c i ty .
. Agricultural use: this category  includes greenhouse farming, grassland, horticulture,  farmland
and  o r cha rds .
. Forest: areas with trees and bushes with a production, screening or recreational function or a
combination of the three of these. An aerial view must show that trees and bushes cover at
least 20% of the surface area. Areas smaller than 6m1  or containing (holiday) cottages are not
i n c l u d e d .
l Residence area: areas with a mainly residential function including such  facilities as shops,
schools, streets, parking places,  gardens and playgrounds.
l Infrastructure:  areas related to  and containing railways (for train, tram and metro), unpaved-,
p a r t i a l l y - p a v e d  a n d  p a v e d  r o a d s  a n d  a i r p o r t s .
l Recreation area: areas containing parks and public gardens, sports fìelds,  daily recreation
f a c i l i t i e s ,  h o l i d a y  f a c i l i t i e s  a n d  a l l o t m e n t s
- Parks and public gardens: these areas are freely accessible to the public and include
facilities such as benches and litter baskets.  Animal farms and smal1  playgrounds can  also
b e  i n c l u d e d .
- Sporting areas:  areas for field sports,  but also  swimming pools, rowing courses and sport
centres.  Parking places  and smal1  forest areas (smaller than 6m wide) are also  included.
- Day recreation areas:  places  which often  provide  many  facilities and services, such  as
zoos,  safari parks, amusement parks, open air museums and yacht  basins. Also  animal
f a r m s  a n d  p l a y g r o u n d s  n o t  r e l a t e d  t o  p a r k s  a n d  p u b l i c  g a r d e n s  a r e  i n c l u d e d .
- H o l i d a y  a n d  longer-stay r e c r e a t i o n a l  areas:  areas t h a t  f u n c t i o n  a s  c a m p g r o u n d s ,  o r  c o n t a i n
second homes,  holiday parks and youth hostels. Places  that are used by day for daily
recreation and by night for longer-stay  recreation are included among the daily  recreation
areas.
l Nature  areas:  nature  reservation areas,  military areas  and water-collection areas.  A distinction
is made between dry- and wet nature  areas.
. Other places:  can  include dumping grounds, cemeteries or building  areas.
l Water: water reservoirs, water with a recreational function and areas of water wider than 6
mete rs .
Land we  in and directly around the city
To perform the factor analysis nine types of land use were distinguished for 24 Dutch cities (see
A p p e n d i x  1) .  After t h e  a n a l y s i s  two  f a c t o r s  w e r e  i d e n t i f i e d ,  p r o d u c i n g  a  7 9 %  variante.
T h e  f a c t o r s  d i v i d e  t h e  v a r i a b l e s  i n t o  two  d i f f e r e n t  g r o u p s :  t h e  f i r s t  o f  t h e s e  i s  t h e  ‘ m a n m a d e ’  g r o u p ,
which includes Built-up areas,  Residence areas,  Infrastructure  areas,  Recreation  areas,  Other
areas and Water. The second group contains mainly ‘Natura1  areas’  such  as Nature  areas,
A g r i c u l t u r a l  areas a n d  F o r e s t s  ( s e e  T a b l e  7 ) .
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Table 7: Land use in and directly around the city
Green areas  in and directly around the city
The second factor analysis performed contained seven groups of variables. These variables
c o n c e r n e d  G r e e n  areas i n  a n d  d i r e c t l y  a r o u n d  t h e  c i t y  such a s  P a r k s  a n d  p u b l i c  g a r d e n s ,  S p o r t i n g
areas,  Daily recreation areas,  Longer-stay recreation areas,  Forests, ‘Dry’ Nature  areas and ‘Wet
Nature  areas (see Appendix 11) . The analysis identified  three factors, which produced  a 91%
variante  (See Table 8). The first factor describes the real  urban green areas,  the Parks and public
gardens and Sporting areas.  The second factor relates the Longer-stay recreation areas and Dry
nature  areas with the Forests. The third factor describes the Day recreation areas and the Wet
nature  areas.
After another factor analysis was performed with variables describing the amount of urban green
a r e a  p e r  i n h a b i t a n t  a n d  t h e  a m o u n t  o f  u r b a n  g r e e n  a r e a  i n  r e l a t i o n  t o  t h e  t o t a l  b u i l t  u p  a r e a  i n  t h e
city, the same variables were grouped together. This does not mean  that the scores per city are
the same but that these variables are clearly related to each  other, as the factor analysis aims to
analyse interrelationships between a large number of variables and to condense  the information
c o n t a i n e d  i n  a  n u m b e r  o f  o r i g i n a l  v a r i a b l e s  i n t o  a  s m a l l e r  s e t  o f  f a c t o r s .
Table 8: Urban green and recreation
When  the factors are compared with the scores per city some conclusions can  be drawn about the
c i t i e s  a n d  t h e  a v a i l a b i l i t y  o f  ( u r b a n )  g r e e n  areas.
Considering the types of land use in and directly around the cities in terms of the manmade  and
natura1  f a c t o r s ,  i t  b e c o m e s  c l e a r  t h a t  t h e  b i g  c i t i e s  place  a n  e s p e c i a l l y  h i g h  v a l u e  o n  t h e  manmade
factor. The more natura1  cities are not found in a single group. Emmen, Enschede (peripheral
c i t i e s ) ,  a n d  E d e  ( a n  i n t e r m e d i a t e  c i t y ) ,  s h o w  e s p e c i a l l y  h i g h  v a l u e s .
The second factor analysis concerns urban green and recreation areas and shows some
interesting patterns. Three factors appeared several times:  Urban recreation areas (factor l),
Structural, long-term recreation areas (factor 2) and the daily Leisure areas (factor 3) (see Table
9).
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Table 9: Four groups of cities and their scores
It  a p p e a r s  t h a t  t h e  b i g  c i t i e s  h a v e  a n  e s p e c i a l l y  h i g h  s c o r e  i n  t e r m s  o f  t h e  U r b a n  r e c r e a t i o n  f a c t o r .
T h e y  a r e  o l d e r  c i t i e s  w i t h  h i g h  p o p u l a t i o n  d e n s i t i e s ,  w h i c h  may  e x p l a i n  t h e i r  n e e d  f o r  u r b a n  g r e e n
areas.  The new cities, which have been planned and built recently, have lower population and
housing densities than the big cities. They have higher  scores on the Daily leisure factor. The
Peripheral cities do not all  show clear results, but those that do show clear results are related to
the Structural, long-term recreation areas.  This factor is more natural, also  including forest and
longer-stay  recreational areas.
T h e  n e x t  s t e p  i s  t o  t a k e  a  l o o k  a t  t h e  a m o u n t  o f  g r e e n  p e r  i n h a b i t a n t  a n d  t h e  a r e a  o f  g r e e n  r e l a t e d
t o  t h e  b u i l t  u p  a r e a .  T h e  f a c t o r  a n a l y s i s  a i m s  t o  a n a l y s e  i n t e r r e l a t i o n s h i p s  b e t w e e n  a  l a r g e  n u m b e r
of variables and to condense  the information  contained  in a number of original variables into a
smaller set of factors.  It also  gives a score per city for a parlicular factor but this is not by definition
d i r e c t l y  r e l a t e d  t o  t h e  a r e a  o f  g r e e n  i n  t h e  c i t y .
i-
50.00
45.00
40 00
35.00
E 30 .00
n
o 25 .00
2
d 2 0 0 0
E 15.00
L
i
Average amount of green per inhabitant
q lntermediate cities
10.00
5.00
0.00
Parks Sporting  D r y  nature.  W e t  nature  Forests Longer DRY
area stay recreation
Type of green recreation
‘igure 2: Average  amount of green per inhabitant
Source: Statistics  Netherlands (CBS)
T h e  a m o u n t  o f  g r e e n  p e r  i n h a b i t a n t  can  b e  d i f f e r e n t  f r o m  t h e  a m o u n t  o f  g r e e n  r e l a t e d  t o t  t h e  built-
u p  a r e a  i n  t h e  c i t y .  A  c i t y  can  h a v e  a  l o w  p o p u l a t i o n  d e n s i t y  a n d  t h e r e f o r e  arlarge  a m o u n t  o f  green
p e r  i n h a b i t a n t ,  b u t  i f  t h e  t o t a l  b u i l t - u p  a r e a  i s  very l a r g e ,  b e c a u s e  o f  i n d u s t r y  f o r  e x a m p l e ,  t h e  a r e a
of green related to the total built-up area is smalt At first sight, looking at the average  amount of
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green per inhabitant, this city could be seen as a green city, but when  we have a closer look and
also  include the amount of green related to the total built-up area, the city does not seem that
g r e e n  a t  a l t
When  we look at Figures 2 and 3, it appears that there are no big differences between the city
g r o u p s  f o r  t h e  average  a m o u n t  o f  g r e e n  p e r  i n h a b i t a n t  a n d  t h e  a m o u n t  o f  g r e e n  r e l a t e d  t o  t h e  t o t a l
b u i l t  u p  a r e a  f o r  m o s t  o f  t h e  c i t i e s
Figure 3: Amount of green related to the total built up area of the cities
Source: Statistics  Netherlands (CBS)
When  w e  c o n s i d e r  t h e  f o u r  c i t y  g r o u p s ,  w e  notice  t h a t  t h e  n e w  c i t i e s  a n d  t h e  p e r i p h e r a l  c i t i e s  h a v e
a relatively large amount of green space within their municipal  borders. The differences between
t h e  a m o u n t  o f  u r b a n  g r e e n  i n  r e l a t i o n  t o  t h e  b u i l t  u p  a r e a  ( s e e  F i g u r e  3 )  a r e  s l i g h t l y  b i g g e r  t h a n  t h e
differences between the amount of green area per inhabitant (see Figure 2). Nevertheless, the
new cities contain ‘urban green’ mostly in terms of parks, sporting areas,  wet nature  and day
recreation areas,  while the peripheral cities contain more ‘natura1  green’ in terms of forests, dry
nature  areas  and longer-stay  recreation areas.  The intermediate cities accommodate  both ‘urban
green’ in terms of parks and sporting areas but also  a relatively large amount of forest. It  must be
noted that the park area per inhabitant is the smallest  for people living in the intermediate cities,
Parks and sporting areas are also  the most important green areas for the big cities. To a lesser
extent the dry nature  areas and the forests areas are also  important. The amount of ‘urban green’
(Parks and Sporting areas), as shown in Figure 2 and 3, is stil1  larger in the new cities. The natura1
areas,  especially the wet nature  areas,  the day recreation areas and the longer-stay recreation
areas a r e  r e l a t i v e l y  poorly  r e p r e s e n t e d  i n  t h e  b i g  c i t i e s .
In conclusion, we can  see that the new cities accommodate  a large number of green areas  of
which the largest part is urban green. The peripheral cities also  offer t!eir  inhabitants a large
amount of green space but these are mostly natura1  areas or sporting areas.  The big cities
incorporate  urban green areas  like parks and sporting areas and, to a lesser extent, forests and
1 2
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dry nature  areas but the total amount of green space is relatively smak.  The smallest  amount of
g r e e n  s p a c e  i s  g e n e r a l l y  f o u n d  i n  t h e  i n t e r m e d i a t e  c i t i e s ,  a l t h o u g h  t h e y  d o  c o n t a i n  a  l a r g e  a m o u n t
o f  f o r e s t  a r e a .
5. Conclusions
Cities may  be seen as the centres of economie  growth and human  civilisation and the places
where  c u l t u r a l  a n d  c o m m e r c i a l  i d e a s  a r e  b o r n .  B u t  c i t i e s  a r e  also  p l a c e s  w h i c h  p u t  a  h e a v y  b u r d e n
on the environment and which can  produce  an unhealthy climate for their citizens. A wide-spread
interest has, therefore, arisen in the concept of sustainable cities: cities which aim to meet the
needs  of their current population in eficient and responsible ways, without reducing the
opportunities of the next generations. The three main  interacting forces for urban sustainable
development are social,  environmental and economie  forces. Urban green spaces may  act as an
i m p o r t a n t  c o n t r i b u t i o n  t o  t h e  s u s t a i n a b l e  d e v e l o p m e n t  o f  c i t i e s .  A g a i n s t  t h i s  b a c k g r o u n d  t h e r e  i s  a
need for an interdisciplinary catalogue  which comprises proper criteria to evaluate ecological,
economie,  s o c i o l o g i c a l  a n d  p l a n n i n g  i s s u e s .
This paper has presented an evaluation of 24 Dutch cities and their urban green spaces on the
b a s i s  o f  s o c i o - e c o n o m i e  i n d i c a t o r s  c o n c e r n i n g  t h e  a v a i l a b i l i t y  o f  u r b a n  g r e e n .  T h e  e v a l u a t i o n  w a s
accomplished with the help of factor analysis. The first factor related to data concerning the land
u s e  i n  a n d  d i r e c t l y  a r o u n d  t h e  c i t y  d e s c r i b e d  t w o  components:  m a n - m a d e  areas a n d  natura1  areas.
This analysis made clear that especially the big cities have a high value with regard  to the man-
m a d e  f a c t o r .
T h e  second  f a c t o r  r e l a t e d  t o  d a t a  a b o u t  g r e e n  areas i n  a n d  d i r e c t l y  a r o u n d  t h e  c i t i e s  e n c o m p a s s e d
three constituents:  parks and public gardens, dry nature  areas and forests, and daily recreation
and wet nature  areas.  This analysis showed that the big cities have an especially high score on
t h e  u r b a n  r e c r e a t i o n  f a c t o r .  T h e s e  a r e  o l d e r  c i t i e s  w i t h  h i g h  p o p u l a t i o n  d e n s i t i e s .  a  s i t u a t i o n  w h i c h
may  e x p l a i n  t h e i r  n e e d  f o r  u r b a n  g r e e n  areas.  T h e  n e w  c i t i e s ,  w h i c h  w e r e  p l a n n e d  a n d  b u i l t  m o r e
recently, have higher  scores on the daily leisure areas.
C o n c e r n i n g  t h e  a m o u n t  o f  g r e e n  p e r  i n h a b i t a n t  a n d  t h e  a m o u n t  o f  g r e e n  i n  r e l a t i o n  t o  t h e  b u i l t - u p
area, the new cities accommodate  a large number of green per inhabitant as wek as in relation to
t h e  t o t a l  b u i l t - u p  a r e a ,  o f  w h i c h  t h e  l a r g e s t  p a r t  i s  u r b a n  g r e e n .  T h e  p e r i p h e r a l  c i t i e s  also  o f f e r  t h e i r
inhabitants a large number of green spaces,  but these are mostly natura1  areas or sporting areas.
The big cities include urban green areas like parks and sporting areas,  but the total amount of
g r e e n  s p a c e  p e r  i n h a b i t a n t  i s  r e l a t i v e l y  s m a l l .
Our final  conclusion from the economie  assessment of the 24 Dutch cities is that, when  we focus
o n  t h e  a v a i l a b i l i t y  o f  g r e e n  areas i n  a n d  d i r e c t l y  a r o u n d  t h e  c i t i e s ,  t h e  n e w  c i t i e s  a n d  t h e  p e r i p h e r a l
cities appear to be the most sustainable ones.  The new cities, which were planned and built afler
t h e  a w a r e n e s s  o f  t h e  importante  o f  u r b a n  s u s t a i n a b i l i t y  a n d  t h e  q u a l i t y  o f  l i f e ,  a r e  f u r n i s h e d  w i t h  a
large number of green spaces,  mostly urban green spaces.  The peripheral cities, with low
population and housing densities, also  contain important amounts of urban green as wel1  as
natura1  green spaces.  In contrast, intermediate cities show medium-value scores for the different
factors.  Their average  area of urban green is relatively small,  especially in terms of parks and
natura1  areas,  a l t h o u g h  t h e y  d o  c o n t a i n  rather  l a r g e  a m o u n t s  o f  f o r e s t  a r e a .  T h e  g r o u p  o f  b i g  c i t i e s
contains fewer green spaces and, especially, fewer natura1  green spaces.  However,  since big
cities have high population and housing densities, the urban green spaces there might even be
more important than in new or peripheral cities. Therefore, in future research, more attention
should be paid to the analysis of urban green spaces in (big) cities with high population and
housing densities. Such  an analysis should not onty  focus on the availability of urban green
spaces,  but also  on the importante  of urban green spaces for citizens.
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Appendix I
Data on land use in and directly around the city (ha)
[ C i t i e s /Total /Built-up IAgricultural  IForest IResidential  IlnfrastructurallRecreationINature lOther IWater 1
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Appendix II
Data on urban green in and directly around the city (ha)
C i t i e s Parks and S p o r t i n g D a i l y Longer  stay Dry nature Wet  nature  Forests
public areas r e c r e a t i o n r e c r e a t i o n areas areas
g a r d e n s areas
A l m e r e 4 3 4 3 2 5 6 2 1 7 6 7 - 2 1 5 7 3 5 4 1 2 2 9 3 9
A l p h e n  a/d  R i j n 1 4 1 7 1 4 2 7 8 0 9 58 0 0 85
Amsterdam 1 0 4 3 5 7 3 3 7 7 7 9 2 5 0. .._. -.--... I I , 01 5071 11si
17971 1 Rfifil 1711 9773
391 01 2 1 7 8
01 31 6 0 4
4 8 7 1 33481
T i l b u r g  * 2 4 2 5 2 0 9 5 3 1 0 3 4 2 1 0 7 11382
U t r e c h t 2 6 1 9 2 8 4 3 2 4 5 1 6 7 0 1 8 1 2 1 2
Z a a n s t a d 1 5 0 9 1 4 4 3 6 9 5 0 0 4 8 6 4 4 5 0
Z o e t e r m e e r 3 6 7 4 1 5 6 5 7 8 6 0 0 0 9 1
Z w o l l e 2 0 0 8 1 7 0 5 4 4 2 1 9 2 0 1 0 3 0 2 6 7 2 .
Source: Statistics  Netherlands (CBS)
